Electrophysiological responses of rat pituitary cells in somatotroph-enriched primary culture to human growth-hormone releasing factor.
The in vitro effects of human growth hormone releasing factor (hGRF, 1-44) were studied in somatotroph-enriched cultures (75-85%) obtained from adult male rat pituitaries. Cells perifused with hGRF showed an up to 800% increase in growth hormone (GH) release over basal values in a dose-dependent manner. Calcium current blockers (5 mM of Co2+, Ni2+ or Cd2+) completely inhibited this stimulating effect but sodium-free (choline) medium did not. Using a single-intracellular-electrode recording technique, it was found that hGRF induced a dose-dependent depolarizing response concomitant with a decrease in membrane resistance in 38% of the cells recorded (98 of 258 cells). The reversal potential of this response was close to -40 mV. This depolarizing response was recorded in both excitable and unexcitable cells with no marked difference. Co2+ and Ni2+ (5 mM) completely and reversibly inhibited the membrane response to hGRF. Application of hGRF and somatostatin (SRIF), a hormone that inhibits GH release, to the same cell cultures showed the existence of two subpopulations: one was responsive to both hGRF and SRIF (53%, n = 62), another was only responsive to SRIF (47%, n = 62). Human GRF did not affect prolactin release and did not modify the electrical properties of cells responding to dopamine and therefore considered as lactotrophs. These results suggest that (1) hGRF leads to an increase in growth hormone release and a modification of membrane electrical properties by means of an extracellular Ca2+-dependent pathway, and (2) according to their responses to SRIF and hGRF, there are at least two subpopulations of somatotrophs.